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(57) Abstract 

Benzofuran-7-yluracil derivatives represented by general formula (1) and herbicides containing the same as the active ingredient (1), 
wherein X and Y represent each hydrogen, halogeno, etc.; R 1 represents hydrogen, alkyl, etc.; R 2 represents haloalkyl, etc.; R J represents 
hydrogen, halogeno, etc.; and R 4 and R* represent each independently hydrogen, alkyl, haloalkyl, halogeno, cyano, phenyl, benzyl, nitro, 
etc. These compounds exert excellent herbicidal effects on various upland weeds such as broadleaf weeds, grass weeds and perennial or 
annual cyperaceous weeds over a wide range of from the pro-sprouting period to the growing period. Also, perennial and annual lowland 
weeds can be controlled thereby. Moreover, the herbicides are highly safe for crops, in particular, rice, wheat, barley, grain sorghum, corn, 
soybean, cotton, beet, etc. 
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-)&5S; Ci] T-^£ft*tt£^<K R 4 *<1-cor 2 o-e^^^jgB^k^ 

J* . HIT lESiii:^ 8 T«it * ft S R 4 A***^"? * S £ JtEt -5 ttft*<l& 

(R 2 0 CO) 2 OXBS'^-f KR 2 0 COL 1 t*)\"< zBH^fiETT? ') - 
^7U*57-;/ElS*#«;:£»c«fc^Taa&+*C£a<TSSo (it*. R 2 0 ,± 

R4^S-CORl 2 1?*S3|c»lW^tttt. BUlSSI^i*5T-S!iit$ft 
Z<t£®j (1-3) T-R 1 2 A<77U*;l^Xl*fi&£ftTi>TfeJ;^7 

So 



1 o 
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— A£5$ [1] T-^£n£Yb-£#l c K R 4 A<tKD + ->^;/7;^;l,I, tK 
y ^oT^*-»bST'*>S*:f|B^fl:^{±, BlrieiS»^*6 L < 9 Tfiift 

5CNH2 0R2 1 (3*;+, R2 1 {timm^\tT ) T-^^n 

£ it&HDR It * © k L < lii£g$tf& <fc £ ££d » it f 

5„ 

Kitttl 1 

— A&jC [1] •C**n*<k^«»+. R 4 *tF7 7V7WI, 7WU*;Ufc 

lT*5*«^i-^NH 2 NR2 2 (R2 3) R 2 2 So c 

R 2 3 li^n^niM^- Xliffifttt T;i/*;ugfc L < <ig&£ 

i *£ts s -a- c <t ict o mart z z t t<x- % z „ 
mmmi 2 

—test [l] T'^£ftMk-£^ c K R 4 i&^7yiT*.MiiM^ii, Hi 

3 

— «St [1] Ti^5ft^, R 4 A<g-C (R6) (R7) 0HT-*5 
*«BJHfc BuI£Siit?*6X(iHuieMitKfe9T'iait$n5R ^ 

C O R 6 5$ifl|ft^ t / 'J - 1 - ;^R 7 M g L 1 t Z&fcZ -tf 2> Z 
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—test [i] x-7H2tiz>it£®*. R 4 ^S-C0R7T'*^^^Bjfi:^ 

Huf£Slit*l 4*<i-CH (R 7 ) OH "Cfc asfc&Hjjffc 

3 - > xttw-cBrtk-r 5:<ti:j:t) ssfitr 5cii<T^5 5 est* . 
r 7 umztm * ) 

Sift&l 5 

— [1] T^£*iSft-£^ t K R 4 ^1-CH (R7) 0HTS>5$|gBJ 
fk-g-ttli. UjieSit*6. Blji£Uit?t9X(iBaieMitj*l 4 T-ggit £ n * R 4 a< 

R 7 tturEt 13 i;*****-. ) 

§¥3tj£l 6 

— «^ [1] ■C**tl*fk^«J+, R 4 *<«-C (R6) (R7j 
**MYk*flftt. WEKiftifel 3T«at**i*R4*<*-C (R6, (r7) 

l«7?DD'(> i /+y» ] |©A0y WkJH&ffit^'C'tcry Wk"T-5c t IC «fc 

"To ) 

»&z£ 1 7 - 

— ttiC [1] ■C^$n*<k^+. R 4 *<3I-C (R6) (r7) 2R 9 X ji 
S-C CR6) (R7) N C r6) R2 4-c fci $||BM^|^ 1®E£!&>£ 5 

-csjjftsnsfk'&tt (i-2) Xttmim&& i 6 TSiiit^ns^k^i-te^ 

R9SH. -lfe^R9 0HX«-^R6 (R2 4) NH (^+ % r6, r 7 n 
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*%]£imm*T'mm<D&izxitfm&T. sis&go - 1 o o°c. $? * l < u 

2 0-8 0 C CT'0. 5-2 4B#r^gS$-t+^ 0 ^SfpfcfflC » Ltli 
-^i^/l/jL-^yU N f h7t KD77>f©x-f;^ N, N-y^f^+Wl/ 
at J Ff©7; K£S, ^^f yl/X^**-> K> x;i/+7>Holfft^ x a; 

£B£&1 8 

-ttS CI] •CJFSn + . R 4 ri<£-C (R6) (r7) wr9-c* 
S^ftWfk**!*. tiffeSiit^l 6TSi}iiSn*R 4 a<S-C (R6) (r7) 

s r Q T'7F£tiz><(t&®z/ 9 9 a am&Mmmxitm&it* s mm* y ? a 
(S4\ r 6 . r 7 . r 9 &cnwi*n*'niuie£Hu:R$ic*3tt-o ) 

fiiific&l 9 

-iKS; [i] •e^snsft^, r 4 *<*-coor 2 57*5^^ 
to I*, flie^it* 7 tSJHe S n * R 4 *<*/u*"*->;i'*-c*4fl:'&ttt— tt^ 

R 2 6 _ L 1 -c^$n5fk^<t:*^gH¥ffiTTSJr»$-»i-&C £<r «fc OSSit-T* 
Mit&2 0 

—ass; [i] T-^^ti5it^+. r 4 *< mmf&ir^, m— xn^mmui?^ 
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is *&^kZ*&W{t&®t&1t**-Ji'£ZB.fc2ittz'&, fciz^ —test 
R 2 7 ( R 2 8) NH (5^ R2 7 SC 5 R 2 8|i {nfnBl , : ^_ x|jtli 

Mi£&2 1 

-f&j*. [13 T'^3ns{b£^4\ R 4 *<l-c (r6) cr7) sht*>s 

1 6T«j|*n4ft^*0^, R 4 *<i-C (R6) ( R 7) Ll"C*S*36 
BJHb^^-tgS^TT. fflWb*- h x ) 1 J+JLKiUmit-i- h 'J 

r 6 s r 7 l i immtmt&Mzm-fo ) 

§¥i£&2 2 

— f&jZ [1] T'^Sft*fb<&^4\ R 4 *<S-C (R6) (r7) ZR 8 t ^ 
SaMBWfc-frttli* suf£S!ii£i*l 5TtSj££n*R4,$<g-CH (R') OHT 
***56"^fc-^tt> TiifE»it*fel 3-p«aft$tl4R4*<J|-c (R6, (r7) 
OHT*4*56B^^«5Xl±flir8E»iftft2 1 TSiit £ *l S R 4 - C (r6) 
(R7) SHT*S*36Wfl:^*ffi«fffiTT, -teiCR 2 9 -ET^nS 
fb-^XIi— SxSCR 3 0 N = C = ZT**nSYb#1&iSx£:dl**i tic J; 
jtt5cii<T§5 0 (*;<K R 6 . R 7 x R 8 > ZSC/EfiBuieif^t;^*^ 
SL> R 2 9 liT^^^S;. i/?n7/l'+/l/S, a D 7^ + ;1'I s T^3 + ->^ 

*jl./U2§ n /^D7^+>^7^^t»-;^S, ^D7/b+;^^t;-^i, vT/u + ;u 
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-ASxt Cl] ■CTFZtlZit&'fa*, R 4 *9-C (R6) (R7) n (R6) 
R 3 1 -efcS^IBBJiffcfcfcfcU BUISSIiit^ 1 7 T'SitStt* R ^ C 

(R6) (r7) NH (R6) T£*#f§BJHfc£^*i££#£TT\ -teSC 
R 3 l'-ET^^n*fk^d:5£c:$-tf-5C tick OSiit-TSC <ta<T#S 0 

(xt+> R 6 . R 7 SO'E(isulE<!:(^i;^^-gL. R 3 1 fi7/b*;US. T •> 

+C^;US^^-To ) 
®ti£>£2 4 

— HSxC [1] T^^n^^^l4 5 > R 5 COR 2 °-C**;*:$BBJHfc'g-4& 

ti. r Sfrikmw^kttKmt&yitnm-tzwL'-v-f kr2o C ol i t 

Sii£& 2 5 

— flSst [1] T-^£ft*{b-£$i<K R = ^*T*S*5fiia<t^*li. 

R 5 A^Kf^T * i y ^ a o y f ;b7 ^ + - f Ji/^ ;K x 

i i oh] ^<-«t osiit-r^ci*<T^So 

2 6 

tl] T-^$nS{b'&%<K R^XIiR^^S-CSR 2 Ox-fc,*,;^ 
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-1. 3-^5 L T-2, 4-^-X7x?>-2, 4 - i>ZJl,7 < K3 HTft 

u****-r. ) 

33i£& 2 7 

*« Aif***©^ n y >fls3WK «fc >) ^ a f >fc-f sciia, TSJIit-T s:i 
53i££ 2 8 

— flSxt [1] T-^$tl^{b^ + , R 4 X(iR h uSTfeS^^Bflft^- 

Huie^itfifeT"§3it$tl-5R 4 Xi±R 5 ft<7k&l£?T&£:£%Bj}fl:^&£ft 

Sit* 2 9 
Siigj* 3 0 - 

—test CI] T'^£n£<fc'3-^=K R 4 XliR 5 j&<a>l"<*-r 



WO 97/29105 PCT/JP97/00320 

48 

«iife&3 1 

— fe*t [13 T^^n-Bffc^+N R 4 XliR 5 *^t >7f h7;i/ + /HT 
SSiit^ 3 2 

-feit C 1 ] "CJjS**l*fl:*tt'«fU R 4 XIJR 5 *<g- C R 3 2 = 
C R 3 3 r 3 4-cfcs;fc5gBJHfc£«to(i % BIB«fjft*T«ai*4i«R 4 XliR 5 
7->yl/i-COR3 2 T*S#3g0Jtt£*&3£*X*^* A§*|gl CPh 3 P + 
CHR33 R 34] L l ~ tifiS^TTStS*^*^ -r y fcfiJCCfcoT 
fiift-T * C tii<T'% *.„ (L 1 ItmiZtm i;*5fe**L* R3 2 > r3 3 S yc 

r 3 4 «*n*'nra— x o . ykmig+xar ;u*/u***L, Ph3P 

IJh 'J 7 x.r.;U**7 ^ >£^-r„ ) 

S3it^3 3 

—feit [1] T'5FStt*ffc#4&+, R 4 XI2R 5 rfXT/l^/U&K J: 9©&£ft 
£ R 4 Xli R 5 *<S- CR32 = cr33r34 i^Wfll^ki > * * n 

( R 3 2 N R 3 3^^-R 3 4 ji^n*'nmrEirai;*5ic**-r 0 ) 

aK&i£3 4 

—feit [1] T-^^tl-5<t^4 J > R 5 ^T^n + >^> "07i3 + '>I, 
E(iffir££Pi;ift?fe*£U R 3 5 Ii7^ + ^S, t^^-^S. T/U*^n> 
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■1+ £ d <t j; j; o xmm-r z z t *<? $ z 0 

§2i£&3 5 

— &xC [1] T'^^nSft^ R5i<k Kd + ->7; ;IT*4*^BM 
tt*>\ mm8kl<M%&X'ha\Lit®i (A-l) {i. MTOJiolzLTMik-rz 




(A-l) (J -4) 

R 1 > R2. r3 % R 15 N r16 n En g ^ XSo' y ti-en-enmiis 
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miZ$lxk&2il&kX{t&®> (D-6) fr<hit&Vd (J-l) Xit<t&® (J 
-2) £§i!j£L/c&. ZtiznZit&fy) (B-6) igtc^-ttS-itickOfl:^ 
* (J - 3) £§Si£-r6 c £#T£ $ £<"x R 1 d<7;i'*/i/2Xli^o7/i' 
Iiria£fi£&3 trig CX<t&® (J -3) t«E*?¥lSETr— Jft* 
R 1 7 -ET'^^nS<b^i?rSf&$-a-^^<t{-«tOft^ CJ - 4) «fi(jg 
-r*>K *5l>(iR 1 A<7;>'S®^IJ, l5Efiafefe4 JcHSUTft-g'tt (J - 
3) £&S#£TT--iK3*;G-NH 2"C^*tl*<t^tti*glS$-ti--5; ti;«t 
Offc^to (J - 4) &m&-fZZ ti)<~C£Zo it^Vd (J - 4) 1 6^ 7;l/ 
4-^*©»^W = *<L*^*^©lttT^U*^Mfc3W<tSi&$ XIJR 1 6 *>< 

$ nx =fc c > k > y /ugo^fi^EETT'TK^So "T -5 c £ *r <fc 0 {fc-£t$3 

(A-i) ^jtnitms. 

3- (4-^DO-6-7;l/tD-2-^f^K>777>-7-^;l/) -1- 
jt*)i>- 6 - h U 7;^D>f ^t'7y;l/ 2 ) 

3- (4 - ? d o - 2 - 7/l/Tt-o - 6 - ^o^/U+'/l/*-* > 7 - 1 - 

yf;l/-6- h 'J ^/l^ny f-;l/9?->^5. 2 g ( 1 4 mm o 1 ) Ray v <k 
-fc->-7A6. 4g (42 mm o 1 ) KN, N - v?if-;UT — D > 1 0 0 m 1 £;frn 
1 8 0 - 1 9 0t:-C3B#ig«^Ufco StS&T^ SIEtK**^*^^ Sfcgfc 
x^^-cfibttJL^o W1&Ji£l 0 %i£&7)<igi!£. 7KSO'^fP^7K©«lT}$fe^L 

4 g (JR2* 2 6. 9 96) £*#*o H* 1 9 6 ~ 1 9 7 T- 

3- /K > 7' 7 7 > - 7 - -Ob) - l - yf;i-6 - h 

>j7^oyf^97-> «k^#-^- 196) ©£-j£ 
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3- ( 4 - ? a o - 2 --fa><)\,*f>i>Jr*- •> 7 x — 7U) -1-/^^-6 - h 
';7^oyf;l/07>^20. 0g (55. 8 mm o 1 ) RZfy y {t-tr > 7 A 
17. Og (1 12ramol) i:N, N- ^jc^;UT- 'J > 2 0 0 m 1 £]&D;U 
1 8 0- 1 9 0M2B#M«#Lfc. Kj£fc7&. EJE«£*«::*»7\ Sfcgfci^ 
W&JI£1 0 96&»7jcigjft % 7K&tf£&ft&£7k©J!IlTzfc#L/z 

0 g 3 5. 0 %) £f#*: 0 ».& 2 0 6~2 0 7t 
Stiftffl 3 

3- (4-?do-2. 3 - v>y ?-7U^> V*7v >- 7 --T71/) -.1 
6 - h 'J 7 7U*o / 1-J\"y 7 ->>U (ff:^#-§-2 6 5) <Di£f& 

3 - ( 4 - ? o d - 2 - t K a * •> 7 x - 1 - y 6 - h y 7 /l/* 

o>f ^-77->;l/2. Og (6. 2mraol) SO'T'/^^^+^S^xf ;i/ 

1 . 3 g (7. 5mmo I ) £-r l>7t KD77>30ml i:SiL, jJOfrT:: 
tur h 'J 7 x^;l/*X7 ^ > 2. Og (7. 6mmo 1 ) 2 -7't c >- 1 - 
*-7U0. 52g(9. 3mmo I) ©20mlfh7tFD77 >7§7l££n§T 

Lfci---r7Wfc#tt&0 t 7 -j Yt-tr>»7 A 0. 94g (6. 2mmol) i:N, N 
-i?xf;i,7-»J >2 Om 1 £2jo*_, 19 0tt'l 5 B^IWUnjtt Lfc 0 5EI?T 

@fi<Jl£) 0 . 5 2 g (iR* 2 2. 4 *?#^o S** 1 5 2 - 1 5 3 °C 

3 - ( 4 , 6-^7 7U* 0-2-^-^ ;K >777>-7--f;H - 1 - J f- )V 

- 6 - h 'J y u 1 1- 5 i/7U Ub£!8j#-S§- 3 7 5) 

3- (2, 4 --7 7 7U^-d- 6-7°o/> 0 7l/^;U>f + ->7x— ;U) -l-y-f-yu 

- 6 - h y 7 7U^-o> T^-'U'i? 5 :>7P4 . 7g (13mmol) SO' 7 Wfc-tr -> ^ 
A 5 . 9g (39mmol) K N, N - if jl^-jVT— 'J > 1 0 0 m 1 &1]UA.. 
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1 8 0- 1 9 0°CV3mmmWLtz o £fi>**7&. Slttt** ftSxf 

•> 'J fi? )\,±>r> U>? u-7 h ^-7 7 w -IwTflfRL, efet&3fc©lfl*J& 1 . Og 
(|R2£2 1 . 3 96) 14.6 1 7 6 ~ 1 7 8t 



3- (4-?DD-2-xfMi/ , /77>-7-'f;l') - l- y^;L--6-h 
'j7Wn/f^^7-> ^ (ft 19 7) O^-fiSc 

3- [4 — ?oo-2- ( 1 -> 2 ¥—Jl**->) 7 x — /U] - 

l-tf-fr-Q-W? )i>* o^f A97->yH. 25g (3. 4mrao 1) S 
If 7 -j it -tr -> 7 A 1 . Og (6. 8mmo 1) i:N, N-^jh^/UT-';> 
5 0ml 1 8 0~ 1 9 0°CT3 0frffimWLtz o RE&TVk. 

0. 60g(iRI$I5 0. 7%) ZfttZo Ifcj&l 5 9~ 1 6 0 *C 

fiiftM 6 

3- (4 - 9 d d - 2 -xf/l'- 6 - 7 Jl*aK>*/7 => >- 7 - /10 -6- 
h 'J 7/l/tD>f;l/97->^ (fl:-£-^#-S§- 1 8 7) ©-g-jft 

3-7 ; y-4, 4, 4-h l )7Jl>*a9ah>&x.1-j\,5. 8g 
( 3 2 mm o 1 ) 1 . 8 - v>T1f t"-> ? □ [5. 4. 0] -7-0 >T r -tr > 
6. 6 g (4 3mmo 1 ) i:N, N-y/f^+wl/A? i K8 0m 1 £flD;t> M 
*ST'4 -^□□-2-xf^-6 - 1-73. J *->*7 ;U*'-;l/7 J ,/ 

^>'/77>9. 6g (2 9mmo I) *'^^i:»04./;, 6 0 tT 8 B$HfltJ$ 
fiJCtt*l 0 96*tt*ir*«*. 8itiU:^ Mif-^Tttiti Lfz a 

KTflMRU fife^OlWtt'l. 8g (1R^4 4 96) »*15 4- 

1 5 5°C 
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3- (4 -9 dd- 2 -i 6 -7/l/3j-o^>'/-7-5 >_ 7 - -f n,) - l - 

h'J 7^?l-n^ ?-/l"7 5 ->;U (-ffc£^#-S§- 3 ) 
3- (4-^DD-2-xf*-6-7WD'<> , /77>-7-'f^) -6 
- h i) 7J\,*n/ f;l/O7->^0. 5 0 g(l. 3mmo I) S^SI*^ 
AO. 3 0g(2. 3mmol)*N, N - -^^ f ;l/-t-;l'A7 ; K2 Om 1 i:l 
ML. 7jc^Tcnf;3^<l:> ^yl/O. 23g(l. 6mmol) «TU:, I 

s-c3^«a^, Kisjft**c*w. ftSfif-^T«iaiL/co w««*7k&^ 

U e&»A©BfiU*&0. 4 8 g OR* 9 2%) *»fc 0 4 2 - 1 4 3 °C 

m&m s 

3- (4 □□ - 2 - xf 6 - 7^tnA;>v'77 > - 7 - - 1 - 
■75./-6-MJ 7WDyf;^ 5 ->yu 3 0) cd-£-j& 

3 - (4 - ^DD-2-xf;l/-6 - 7 yU:tf- o O v'7 5 > - 7 - >f yU) - 6 
-MJ 7^D/f;l"7 7->^3. 4 g (9. Ommo 1 ) % 2, 4 - -^^ h o 
7i/*i-7;>2. 7g (1 4mmo 1) S^^i* 'J >)A5. Og 
C3 6 mmo 1 ) irN. ti-i*jt f-yl/*yl,A 7 i K8 0m I 6 0-70 

"CTl"»HHW*L/fc 0 El&fcTSL »:K lHti*-*TttttJ Lfc. 

1 4 5 ~ 1 4 7 °C 

3 - (2-7d*^;1/-4-?od-6 - 7 o "< > */7 5 > - 7 - -f /U) 
- 1 - / ?- yu - 6 - V 'J 7 yu* □ / f - /u o 7 •> yu (A, 8 ) N 3 - 
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(4-?DD-2--/7'ntyfi-6-7 lis* a<>-/7 7 > - 7 - ■<( Jls) - 
1 - / tWU- 6 - b 7^D^f;i/-)7 ->/U ( B , ffc-frtt*-^ 9 ) SO' 3 - 
(4-?dd-6-7Wd-2 - h 'J7Dt>f /U^; > v'7 5 > - 7 - ;U) 

- 1 6- h 'J 7^5j-o>f-/u^7->;U (C. 0) 

3 - (4-7D0-6-7Wo-2-/f- /U^l >777>-7-^;b) - l 
-yf;L-6 - hU7^*D^f;i/77y^20. Og (5 3. 1 mm o 1 ) > 

; K 5 6 . 8g (319. 1 mmo 1 ) N iflHJfffc'O /-f 
yUO. 2g (1. 4 mm o 1 ) a . a' - T V £*;* -f V d — H 'J A- 0 . 
2g (1. 2 mmo 1 ) KEigflipHfM 0 Om 1 &1]UZ-, ftlf&SfttT 2 4 Bf 

AT^ig, bft til^ y 'J * 7 A ? d v h / 7 7 

* -KT#8IL. efe*£ B 1© (A) 5. Og (1R^2 0. 6 96) Ml* 16 8- 
1 7 2°C N Sfe^re© (B) 12. 0 g (JR3I4 2. 3%) 14*1 2 6-128 

"cRumn&temmwv co o. 6 g oixmi. 8%) s»f^ : ai£7»r£* 

n?n»fc, {k#*HlO©lH-NMR CDCI3) : 3. 6 1 

(3H, bs). 6. 42 (1H. s), 7. 26 (1H, d) ppm 

m&m i o 

3- (4-7DD-6-7 ;K / 777>-7--f;l/) -1 

- / 7^;U- 6 — h 'J 7 / =j i/JV ab^#^3 3) (D-£f& 

3 - (4-^dd-2 - -^7ot^ =f-)\s- 6 - 7 7l/Pt-D^> 7 >- 7 --f 
/U ) - 1 - y f ^ - 6 - h 'J 7;1/^-d/ f 7 ->yH 2. Og (22. 
5 mmo 1 ) <Cjgffit$6 0 m I *Jffl;t % 5 0 'CT' 1 mffltitft Lfc 0 S£c4*7'<&> 
Kifcifc**7jcK*i:K ftK^-^/lz-cttimu/Co W»«*fa«»iBI**^-h U 
7K^. 7k&tffi&*a;gj&7j<CDJdT'2$fc&L^&. &7j<TO7" h V 7AT^Uto 

it. &Hfe££e B B ©Bl&^7 . 6g (M8 8. 4 96) l 8 0- 

1 8 3X: 
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m&mi i 

3- C 2 - i3Jl>#* > - 4 - ? d d - 6 - 7 IV* nOV7 5 > - 7 - ■< - 
1 - / 6 - h'J 7WD/f^-)7'>^ Ut&fo&^4 2) 

3 - ( 4 - ? o o - 6 - - 2 - h 'J 7'o ^E-y -f-;K> -/7 5 > - 7 - 

-< rt/ ) - 1 FU7/l'tD>f *">7->*0. 6g (0. 

9 8mmo 1 ) (Zg&Htt 1 Om 1 £tjO;U 4 5 ^CT' 3 mmmW L tz 0 £j£&7 

(DBUmo. 2 1g(iR2£53. 7%) £f#)t 0 ife.£ 2 6 7 ~ 2 6 8 °C <&M) 

1 2 

3- ( 2 - t)J\<mr > - 4 - {7 D o - 6 - 7 7l/vf nO */7 5 > - 7 - ;U) - 
1 - >f;i/- 6 - h 'J ({fc-^H&#-§-4 2) 

3- ( 4 - :7 o □ - 6 - d - 2 - = jVKy V? 5- >- 7 - •< ;U) - 

1 — y f-7U- 6 - MJ yj^-ta jt fA77y;H. 5g(3. 8 4 mm o 1) £ 
T-tr h>2 0 m 1 IC?gfi?U 5 ^Cf V a - > Xtmttit&ifiM*. K < <£ -5 * T» 

sg2-©*b/c^ w<bntzm&&-> 'j *7"^* 7 a? D7^' 7 7< -icTti^ 

U £fe*£ B B B ©B&tl^ 1 • 2g (JR^7 6. 9%) K,& 2 6 7 ~ 2 6 8 

Mit#J 1 3 

3- (4-?DP-6-7Wo^>'/7 7 >-7--fW - l- ^f;l/-6- 

3 - ( 2 -jjJbtf* >-4-;7od-6 - 7;U^-D^<>-/7 -5 >- 7 - -f /U) 
-1-/-7-7U-6-MJ 7y^D>f;l/97->yl'7. Og (1 7mmo 1) &tf 
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f@f»5. 0 g (7 9mmo 1 ) £ / ') > 5 0 m. I llMffiL. 2 0 0=CT 1 Bffifl 
£ 1 0 Wttif!7K««S^7KOlliTzJfe*Lfca, lR7Kifv^^ h ') 7 J+~C%Lt§kLtz 0 

-f -KT»SLSftISia©§fi«J«j3. 5g OR* 5 6 96) £f#/c 0 14 jft 1 2 7 ~ 
1 2 

9mm 1 4 

3 - (4-^oD-2-7"oh [ t-^-6 -7^^-00-/7-7 > - 7 - -< ;U) 

- 1 -jt 6 - h 0 7JUjra J f;,l/-?7 ->A< 2 9) 

3- (4 dd- 6 -7 JUXvOVy? >- 7 - -f /U) -1-/^-^-6 

- h^^to^f^^^yyU. 3g (1. 4 mmo 1 ) RVi&itT )V i -7 
A 1 . 9 g (1. 4 mm o 1 ) £^ hoy?>20ml <ri§8?Lx ?K>£TcnK 
mt-fv t't-^O. 5g (1. 4 mmo I) £nSTL*: 0 r®T**T'(g:> tfit 

AT^Lfco @ET«^f4Lfc^ »^M*->'i*y^7A? 
DThy 7 7-f-i:T«l!U tfe*7ZttftKoiW*0. 3 3g OR* 5 6 

%) %m-o mmm ■. mm^> 1 h-nmr amm, c dc i 3 ) : 1. 20 

(3H. m), 2. 91 (2H. q)> 3. 56 (3H, s). 6. 38 
(lH, s) , 7. 28 (1H, d). 7. 58 (1H, s) ppm 

m&m 1 5 

3 - [4 - ? o 0-6 - 7/U* d-2 - ( 1 - ^ h+->-f • yxf^) <>*/7 
7 >- 7 --f /U] - 1 - / - 6 - hiJ7Wo^/^7y^ (ft-^ ! fel#-§- 
3 7 ) 

3- (2-7tf^-4-^Do-6-7WoO , /77>-7-'fyl') - 
1 - j< f-fV- 6 - h'J7 /b* a / T ? •> JUO . 4g (lmmo I) , ifcg£# 
'J 7 A 0 . 4 g (4mmo 1) ^-/7 ; 0 . 33 g 
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(4 mmo 1 ) <;y 9 J -)\>2 Om 1 ZtiQz., 1 2mfflmWLtz 0 

7 7 < -izxffigl U afe»*<OBfl«JttO. 2 8g (JR^6 4. 6%) Z'&tz 0 
14* 1 7 6 ~ 1 7 8 °C 



SSitflJ 1 6 

3- (4-?DD-2-/fAt|>'77^fM>'/77/-7-f;l/) -1 
-y^/U-6-h'J 7^pyf/n> 5 CfE:-g-%i#^- 2 3 1 ) 

3- (4-^Do-2-*;l';M> , /77>-7-'f;l/) - 1 - y 6 
- h U 7;Woy f*7 7 ->/K). 4g (1. 0 mmo 1 ) £-r Ko7 7 

> 5 m 1 i: L > ik&T Z ti iz * s / <f- ji, t K 7 > 0 . 1 g ( 2 1. 
7 mmo ! ) *ft|*x 3 B#IHHI# Lfc 0 £t&&T&s KlEtt*7Ki::&»7\ 

*7A?D7^77-( -i:t«8l, 7 xtitmnvStlWdO . 2 g 

(4X^4 7 . 6 96) £?#fc 0 Sffr^ : SJjg^oT, 1 H - NMR (igj£ N 

CDC 1 3 ) : 2. 90 ( 3 H. s ) , 3 . 52 ( 3 H, s ) „ 6 . 18 
(1H. bs) , 6. 40 (1H, s ) % 6 . 8 5 ( 1 H. s ) . 7 . 05 
(1H, d), 7. 25 (1H, s), 7. 29 (1H. d) ppm 

Mitm 1 7 

3 - [4 n o - 6 -7;l/tD- 2 - (1-tFD + yifA) a;>'/ 7 7> 
- 7 - -f /U] - - I- 'J 7^toyf A9 7->^ (ft^-^#-^ 

1 3 ) <D£f&- 

3 - (4-7nn-6-7;l'tn-2-*/l/; /K > V y =j > - 7 - >f ,u) - 
l-yf L ^-6-h , J7/u^-o>^-/ui77->;U4. Og (10. 2mmol)i 
h'D77>2 0m 1 izm%L, -6 5 °CTZ tliZ / ^/l^ x ? A7 
o*K(l. OMf h7tKo77>M) 12. 3ml*ITL/;. gfiTl 
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fe^ B B B© S fl«I«J 2 . 3 g (iRSp 5 5. 3 %) ZWtZo te* 1 5 4 ~ 1 5 7 °C 

m&m 1 8 

3- (2-7-tf;l'-4-^DP-6-7;l'toOv77>-7-'f^) -1 
^;U- 6 - h U 7WD^f;^7->^ (f 2 8) cD-g-fi£ 

3 - [4-?DD-6 - 7/l/Tt-D - 2 - ( 1 - t KD*yXfW K> V 7 7 

>-7--Oi<] - 1 - y 6 - h 'J / => . 5 g (3. 

7mmo 1 ) £T-tr h > 2 0 m 1 Kjgft?U 5°CT'^ 3 - > XUMZmZLttmA. 

/Co W^H^7KSO'«&^P^7j(£DjlHT*^ L/:^, fH7Ki»Bl7 •> 9AT^ 
t/Co MEETTig$£©*Lrc&. &t>tltcmi&£-> «J It? frit => A? 
77< -i:tflH!L, ^ifelS B B H ©|^^^ifl(ji:f|t 4 jh.s 19 3-194 
*C 

Sfi£0>J 1 9 

3 - (4-?ou-6-7 /Utf" D-2-t Ko+y/f ;K >777>-7-Y 
7U) - 1 - ^ 7-/1/- 6 - h y 7Wny 7^t"7 5 >/l/ ( 1 2 ) 

3- (4-^oo-6-7Wd-2-*;1';/I/'<> , /77>-7-^;L') - 
1 -y^;U- 6 - h y 7WDyf;b-)7-/;H. 5 g (3. 8mmo 1 ) ^7- 
h7tKD77>10ml k*»U SfglTSttctii:-^^ 7 7-f ;b7/i/ 
U7A'WF7O'(0. 9 4M^\*t>^) 4. 5m I $ITl/; 0 M 
TlB*KHt#Su KtS«E**l=*»*H K»if-7UTf*aiL/Co W$*Jl£7K&t>'f& 

@*L/c&> f#«in/c 'J i]?)VJ] 7A^u?^77^ -l-T*fi^L. 

&3£fe*£.fB©g6*J«fe 1 . 4 g (JlJjm9 0. 7 96) *»fc„ St* 1 9 8 - 1 9 9 °C 



SSliS^J 2 0 
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3 - [4-7DD-2 - ( 1 - ^ DDXf ;b) - 6 - 7^uK>'/7 7 >- 7 
- 1 -y 6- h »J 7;^p>f;^7y* C^^^S-^- 3 9 3) 

3 - [4-7DD-2- (1-tKo + yifjl/) - 6 -7Jls*aO>/7 5 
> - 7 - -f ;U] -l-/f;l/-6 - h'j7;l/toyf /l/"75-//l'0. 5 0g 
(1. 2mmo I) SyMJ7i-/l'#>X7-f >0. 64 g (2. 5 mm o 1 ) 
£T-tr h- h 'J-/1/2 Om 1 tSTCtli:^ d5-*0. 6 0g (2. 

5mmo 1) «rj0*.fc o MT 2 B$Hiatl$L;fcSU SIc^^tMc&ItN Mf^f- 

5 Og 01X319 6. 2%) JB*f*l. 5 6 3 9 ( 2 OX) 

Mitffl 2 1 

3 - (4-7DD-6-7 /U;f a - 2 - y h 4- -> y /K >'/77>-7--f 
4>) - 1 ->f;i/-6- h y ^A^oy ^/i"}-? ->/u Ut^Vnm^ 1 4) 

3 - (2-7Dtyf^-4-7 0D-6-7^tD'(> , /77>-7-'f 
A ) - l- yf-*-6-Mi7;l'toyfil/97y;H. 5 g (3. 
3mmo 1 ) £-r h^t Fo77>30ml Kr§8?U ik&TZftlZ-h h y -7 A 
y K (2 8 %y ^ V -Jbi&m 0. 7g(3. 6mmol) ^iTU;, 

7KSO'fi&fn^lg7j<©ll|g-e^ L fcgL JtaKiRlfc-? ^* •> 0 L /.:<, s^ffiT 

Ti&$£®±Lfc&, ?#£*irt:ar££-> 'J ii >f )\>ii =7 1*5 o v h 7'7 7 < -ct 
»«!Ls 3r»feXf5Xtt«)f©Sfl«i l »0. 7 5g 0RI£5 6. 0%) £?#/c 0 Jg 
1 - 5 3 8 9 ( 2 0 °C ) 

m&m 2 2 

3 - (4 - ? d □ - 2 -xf;|/f t> Tfo- 6 - 7 /UtJ- oO 5 > - 7 - -f 
/u) - 1 -y ^/u- 6 - h y 7/^oyf ^i??-/;!' (ffrg-toS-^- 2 2) 
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3 - (2-7'o ; eyf^-4 - ^□o-6-7;U7fD'\>v'7-7>-7 - -f 
) - l- /f;l/-6-t' l J7^tDyf^')7i'JU. 5 g ( 3 . 
3 m m o 1 ) Rlffimt *'J7i.O. 7 g ( 5 . lmmol)*N, N-i//f A 
*;PA7; K 2 0 m 1 K.igfg L, ISt'C tl{lx^7U> 7U77 7°;? >0 . 2 1 g 
(3. 4mmo 1) £7jo*.> ^irSflflliJHlHfLfc, S&feTfft. Kloflfc 

tifel. 2g(JR*8 3. 4 %) tfl/Co Stfr^l . 5 6 2 9 (2 0°C) 
Mi£0J 2 3 

3 - (4-70D-6 - 7 7U* □ - 2 - > f;K>775 > - 

7 -f /10 - 1 ^7U- 6 - h V 7^tn>f;l/97 ->7l/ Ut£%>}&^2 1 ) 

3 - (4-?dd-6-7 7U;+o - 2- yf->rU^7t-y f- 7l//< > </ y ^ > - 7 - 
-f 7U ) - 1 - ^ f ^ - 6 - h 'J 7^toy f ;l/i)7->^0. 5 g (1. 
2mrao I) St/y^^on^IfKO. 6g(3. 5 mm o 1) £ ? d q * 

*.* 7K&0' 1 0 %&8fi®7j<^-*- b 'J •> A7jc*g&©!lgTifcfrL/c&. W&fI-£4R7k 

y;^7i.^D?h/77^-i:T|||!t N efe^ B B D©gfitj!feO. 5g (iRS 
9 2. 9 96) *»fc 0 2 0 9 - 2 1 1 °C 

£ii£#J 2 4 

3- ( 4 - ? d d - 6 - 7Jl* o - 2 - / h + •> 77 >'/77>-7- 
-OlO - 1 - t f-7U- 6 - h M 7 7U^-o / ^7U>7 5 >^ «t^#-^-4 3 ) 

3 - C 2 - 77 71/*+ y-4-?DD-6-7 /U* o^; > ■/ 7 > - 7 - /U) 
-l->f-7U-6-h'J 7 7l/7j- d ;< f- 7U ^ 5 > 7U0 . 21 g (0. 5 mm o 1 ) 
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RU-mk*> 0 I* 0 . 1 6g (1. lmmol)*N. N-i?yf A*AL7; 
Kl Oml CiSL^ IfiTCiaca^ftyf ;l/0. 15g(l. lmmol) 

"7 h /77 -CTflNHU &*±fe«fi©gfi*rt&0. 2 1 g (J0UP 9 6 . 8 
%) £f#fco 1 9 4 ~ 1 9 6 °C 

tsa&m 2 5 

3- (4 - 9 a d - 2 - a.-^;U*^/<^e^ > /7 5 > - 7 - ■< 7l>) 
6 - h 'J 7Woy 2 4 8) ©-g-jjfc 

3 - (2-77 > - 4 - ? o o O «/7 5 > - 7 - *f ;U) - 1 - y ■? L ;^- 
6 - 7.;Uj|-n •✓yUO. 37g (0. 9 6mmo 1) CMft- 
>H Om 1 *tn;U M»tiS.mT3VZflfimWLtZo SETtMf* 
-A>*S*U ?#t»n^^?l^-^ h7t Kd75>2 Om 1 K*g/$¥L^ 0 Z<Di& 
*lc:*>frT% i > (7 OMtK&iK) 0. 24g (3. 8 4mmol)£ 
tDx.. ^i:liST-l 0#IHItt#L*:„ Rl&fcTfc. RJ£i«*7KK*tf. t/riB L 
U afe^ B B B ©gfltJ^O. 3 1 g (M7 8. 3%) Zfttzo li£ 

2 2 5 ~ 2 2 6 °C 

gfitffl 2 -6 

3 - ( 2 - T-tr h + •> y f-7U- 4-^onOv'7^>-7--i';U) - 1 - / f- 
- 6 - h 'J 7Wd / ^7U? 7 :>7U Ut'&!&)& s % 2 1 0) 

3 - ( 4 - ? QO-2-h K o •> > >'/77>-7-^;l/) - 1 - y 

6 - h U 7 71^0 / 7 y^O. 4g(l. lmmoDS^MJx 

^;UT i > 0. 1 3 g ( 1 . 2 mm o 1 ) £-r h5 t Fo7 7 /2 Om I t^^H? 
U ^T-ttKigftT-trf-yUO. 1 g (1. 2mmo 1 ) ^ITL/: C &tt4* 
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»SU SfeSteOift^O. 2g(iRm45. 5 56) 1 3 5- 

1 3 8°C 

Mitffl 2 7 

3 - [4-?dp-6 - 7 a - 2 - ( 1 - v? y ^;l/T ^ / ^f-rt/) a; > >/ 7 
5 > - 7 - l- /^;u-6-h'J 7 frJra / >Wy •> & ' (.1t&%0&^ 

5 7 2 ) 

3 - [4-?dd-6-7 ^7j-D - 2 - ( 1 - > f-;UT $ / jl^^) a:>«/7 
5>-7--OU] -1 - ^f ^-6 - F 'J7^tcyf;i"77'>-/l/0. 5g 
( 1 . 2mmo 1 ) %.vmm*> '7 ? A 0 . 40g (2. 9mmo 1 ) £N. N — 
: JJ 3-)U*Jlsl*T I K5 0ml KfflliEU ZtUZBOIt/ =f- )\> 1 . 0 g (7. 
Ommo 1) &mZ-, 6 0^CT2^^Lt, ££c.&7&. 

3 5 g (iRm6 8%) ^t#fc 0 Jffl^f* 1 . 5 3 4 1 (2 0t) 
S3it0J 2 8 

3 - ( 3 - T-tr f-;b-4-^DD-6-7 fr* a - 2 - t f- JVK > '/ y =, > - 7 

- * ;U) - 7-»U^-d> ^ > 10 1) 

3- (4-;DD-6-7^D-2-^f^>v"77>-7--f yl) -1 

- / f-fr- 6 - h V 7Wd^ v ->;H . 6g(4. 2mmo I) 
d>?>5 Om 1 (C fgfl? L . lST-cni:tlft7^; ^-7A 5. 6 g 

(4 2mmo 1 ) £ h> Izt&itT ~t 1- 3 . 3 g (4 2 mm o I ) ZffiT 
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1 . 2 g (iRlp 6 6. 7 96) £t#*- 0 S4.£ 1 3 8 ~ 1 4 0 °C 
MM 2 9 

3 - ( 4 - ? o o - 6 - yfo* n-3-*.;U-;U-2-y fM>'/7 7 > - 7 
-'f JU) - 1 - / f->U- 6 - h 'J 7Kd^ t^I"} 7 (ft^#^9 1 ) CD 

3- (4-?na-6-7;l'to-2->f;K>777>-7-'f;l/) -1 
-y f-A»- 6 - h- 7yU7j-D> /U -5 -7 > ;U 2 . 0 g (5 3mmo 1 ) SO'v>^ 
o d / ^foj f- jIsjl-t- )\, 36. 5g(0. 32mol) t-??DD>^ 
10 0ml <C?g8¥L. 0 ^T'CndEig-ftxX (lM^no/? >?g&) 

2 0 0 ml (0. 2'0mo 1) *ITLfc. »T»78» Sfl?2Wlll/ 

Sfei£ B i.<D g AtJ<B5 19. 5 g (iRlp 9 0 . 7 96) 14* 1 4 8 - 1 5 0 °C 

m&m 3 o 

3 - [4 - ? a a - 6 - 7 )VJt n - 3 - (1-^ h + y< = ; x. + )\>) - 2 - J 
f;K>'/7 7 > - 7 - >f vuj - 1 - J =f-)\>- 6 - b 'J 7;U;f a ^ ^/l"}^ is 

(.it^mmm i i) o^-se 

3 - (3-T-tr7 c /l'-4-^aD-6 - 7;U^"o - 2 - / f;K>'/7 v > - 
7 - 4 )l> ) - 1 - / f - 6 - h 'J 7 ;l/ t d / f Jl/ 7 7 •> ;l/ 0 . 4g 
(1 mmo 1 ) , fimti 'J^AO. 5g (5mmol) Rlfi / h + ->7; 
igO. 5 g (6mmo 1) tc 50ml £-fln;U ifit 1 2 OffS, $ <i 
l-SD«l»SKT8NF(HIttflsLfc. KtS**T&. «ETT^y-;^iL^ 

71.77 7/,^ h -r -KT»S!U &**fe*£S©B6«j«j0. 4g (M 
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10 0%) ^?#/: c 14.6 6 5~67t, 1 H-NMR (fgig, CDC 1 3) : 
1. 54 (1H, s) , 2. 21 (3H, s) , 2. 35 (3H. s) , 3. 

5 9 ( 3 H. s ) . 3. 91 (3H. s ) , 6. 41 (1H, s ) . 7. 16 
(1H. d) ppm 

1 

3 - (4-?dd-6 - 7 71/:* D-2-^f-/l/-3 - f 1 - Or 7 -t? f- yU a; > «/7 7 > 
- 7 - I' 71/ ) - 1 - /f;l/-6- F 'J7 yl/* D>f;l/>)7y^ 

6 3 1) 

3 - (3-7tf>l'-4-^DD-6 - 7 o - 2 - / f ;1/a; > >/ 7 5 > _ 

7 — T >u) - l-^f^-6 - h'J7;l/to>f ;l"57y^0. 5 0 g (1. 
2mmo 1 ) SC^HBfj-ft'J > 1 . 5 g (6. 7mmo 1 ) (- h to* > 10 0ml 
*UD^.. tnfft«8fcT2Bfl»8!£#Lfc 0 Rj£*7«* RESSk $ & it h to* > 
10 0ml £Aq;U W^@^7KSU c ia?06^7K©Jl(l-Cj ? t^L/c^. jtokSKi*-? y 
* v7AT|£iSL/Co $ETT'ig$g£@£L/c&. if^a/cii^ •> 'J 77 Ytofi 
^^dv h i7'5 7 >r -KTflNKU gfe*'7XttftIOg(i!lft4 7mg (lR2£ 
9 96) £f#/c 0 gtffip 1 . 5 9 6 7 ( 2 0 °C) 

MxkW 3 2 

3- (3-7'nt-4-7DP-2-yf;K>'/77>-7-^;l') - 1 - > 
6 — h ') 7 to*u / T-toO? is to «k# ! f^#-^ 2 7 2 ) ©-£-js£ 
3- (4-7DD-2-/f;K>-/77>-7-^;i/) - l- y^;U-6- 
h 'J 7 to* a / =}-to^v ->;H . 0g(2. 8 mm o 1 ) 3 0 m 1 tr jgfc? 

U iSt: tur^^O. 9g (5. 6mmo 1) £j|ljTUrc 0 ffiTt&~rMk* 

fc„ 7K^O'l 0 96T>*-77KO«BTiJfej^tfc*x »7KBft»-7" h U 7A-C$£*gL 
/-«> ^£ETT'7$5S^a*L/c^. i# b n ti^I^ •> 'J * 7";^ 7 A ? d v h 7-7 
7-f-i:t^L, ^feO77'7X^M0. 6g (JR^5 0. 0 96) £f#/c 0 
Stffmi . 5 6 3 2 (2 0°C) 
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m&m 3 3 

3 - (4-?DD-2-yf;l/-3--hDA;>'/77>-7-^^) - \ - / 
6 — h 'J 7;M"o y -J^U7 7 (<ft£«3#-^ 3 0 3) <D-£fi5c 
3- (4-?DD-2-^fM>'/7?>-7-'f;l/) - 1 -/ f-yU- 6 - 
h'j7WDyf;l")7y;l/0. 5g(l. 4mmo 1 ) £z§5fftffin Om 1 izfe 
ML. - 2 0°CT'ZtUi6 0%ffimo. lg (1. lmmol) *«TU, - 
2 0 e CTl OftfflmW'&, fcfci&ZlfrklZ&V, ? do*/UA5 Om 1 T't&JtJ L 
/-o W1£JI£7k&t>-S&fa&^7k©Ji|MT&# Lfc&. feKfiSK®^ *** > 7AT«« 
L/c„ MffTTigj|g£@3cL/c&, »£ftfc»ffi£->'J*Yrt/*5A?n-7 hT- 
S^-KTfcSL&jir^fiOBttteO. 3g(JR^53. 3%) *-»fc 0 » 
.£ 1 7 4 - 1 7 5 °C 

MM 3 4 

3- [4-?do-2 - (l-->7yxf*) - 3 -x b*>ij >Utf — ji,- 6 - 
7 A'jj-o'O 777>-7-'f;l/) — 1— y^-7l/— 6 — h 'J 7^^"oyf ^77 
«fc£tt#*§-6 7 1) O^fiE 
3 - [4-?oo-2- (l-?DDif/l/) - 3 -i h + •> ayU+Cr^U- 6 
- 7 D<>777>-7--f;l') -l-^f;i/-6- F'J7 /U;*- o > f- )V <J 
7->/l/0. 8g (1. 6 m m o 1 ) . •> T Wl: 77 'J 7 A 0 . 16g (2. 
5 mmo 1 ) RZfm&1i 'J 7 A 0 . 40g(2. 9 mm o 1 ) |:N, N-y^f 
;l<*;UAT = K2 Om 1 ^tjn*.. M"C 3Bf H«i* Lfc, KflBKTfiK ElSitt*- 

^7jcBSK^^*->7A-c^L/c zgtEET-crg&£S*L/c&, mztxtzm 

m£>>) il?)\>t>=7 A? h/7 7^-i:THSU 3lfe77 7 Xtfc^CDgto 
«B 0 . 5 8 g (1R^ 7 4%) 1 . 5 3 4 8 ( 2 0 °C) 

wtm 3 5 

3 - ( 3 - ij )V/<^^( )\>t f jI/-4-^dd-6 - 7;U*- a - 2 - / fjK>-/ 
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■y 7 > - 7 - ^ /b) - l - / 6 - h >) 7 )\,*u / * ju <j 7 •> ;u «t&%& 

f 6 1 9) 

3 - (4-?OD-3-->7^f;l/-6-7WD-2-^f >»K >'/7 7 

> - 7 - -f ;U) - 1 - ^ f- - 6 - MJ "7 71/* o ,/u 7 •> 7b 0 . 5 0 g 
CI. 2mmo I) ^5 0%It3 Om I CgiU 6 0 °C T 2 a$fjgflt# L fc „ 

l/:^. »e»*ifcswi**> 'J n>*7A^D7 i-/77^ -KTflisu fife 

tefiOSttfcO. 3 9 g (JR^7 5%) £?#/c 0 B*1 2 7- 1 2 9t 
3 6 

3- [4-^on-6-7^to-2 - (1 -f tx7t hxf 

> - 7 - -ou] -i-yf^-6-MJ 7^i/xi-Dy ?- 9 ? •> 

5 7 7) ©<£j& 

3- [2- (l-7'Dtxf;l/) - 4-?dd-6-7Wd<>'/77>- 
7 - -< ;u) - l - > f-iv- 6 - h V 7 fo* p ^ f- ;l/<7 5 •> ;u 2 . 3 g (4. 
9mmol)S^ft-/7>8*'Ji7Al, 5g (2. 3mraol)i:x^/- 
/U3 Om 1 £fin;L, 6 0tT2^atj$L/: o g^T^, Rl5***K*tf, 

7U77 7 A? D v h ^'7 7 4 -KTflfSKU ft&*£A®gftft 1 . lg (JR2P5 0 
£?#fc 0 Si* 6 0-63 "C, iH-NMR (jg&g. CDC 1 3) : 1. 9 3 
(3H, d)> 3. 59 (3H. s) N 4. 56 (1H, q ) . 6. 40 
(1H. d). 6. 87 (1H. s), 7. 25 (1H. s) ppm 

mmm 3 7 

3 - (4-7dd-6-7 ;U^- d - 2 - H — ;K >'/77>-7--f^) - 1 - 
^ T-iV- 6 - h U 7^* o y ^-yb? 7 ->;l/ «t^^#-^-4 1 2 ) 

3 - (4-7aD-6-7/l/tD-2-+.A; jUK >7'77>-"--(jh - 
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1 - / f-Jlr- 6 - h 'J 7 o y =f-)V^=7 y;H.. Og (2. 6 mm o 1) „ > 
^/l/ h U 7 j.—;U*x*-0 a7d i KO. 94 g (2. 6 mm o 1 ) &0'kB£ 
A'J7A0. 43g (3. 1 mmo 1 ) 5 0 ml, *0. 5 m I £ 

Jn^-fco Jrafft«dftT 2 NFMUt^ C fco Kfo&7&. fctt. ?i>fij? 

ft©Btt<B9 0. 5 1 g (IRJ*5 1 %) Zm^o te* 1 0 8~ 1 0 9°C 
HSfitfJ 3 8 

3- [4-?no-2 - (2 -**->5 — >l>) - 6 - 7;l/tD^>'/7 7 >- 7 
--f ;U] - l - y f-;u- 6 - h U T^Utf-py f^77>^ Mfc-S-ttS-f- 6 0 6) 

3- (4-?DP-6-7;WD-2-t"i;K>775>-7-'rW -1 

- y f-fr- 6 - h 'J 77U^d y f-;b97 WUO. 4 g ( l . 0 mm o I) (Z 9 o 
Ptwl^A 5 0ml £-Sn*.x g^T-^nic 8 0%S?? oaiS^.f t §©f 0. 2 1 g 

( 1 . Ommol) O?DQ*AA10ml *ift*«ITLfc. Ifit 1 2 B^MIt 

/7 7^-CTf||!L^ efelSa B a ©gWi8 5mg OK^2 196) £?#/c 0 St* 
109-11 11C 

Si&ftl 3 9 

3- (4-?do-6-7 o-3-y h + ->-2-yf > V 7 5 > - 7 

--r ;u) - l - y 6 - h y 7;itD^ ^/uo^ >ji ut&%o&^4 2 7 ) 

3 - (4-?DD-6-7;l//)-D-3-t Fo*->-2-y f jk>-/77 > 

— 7 — -f yl> ) - l - /f ^ - 6 - h 'J7;i/3i-Dyf-;i"?7->^0. 50g 
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(1. 3mmo I) SC/77ftty'>A2. 0 g .( 1 . 3mmo])£N". N - 

y f^+wi/A7 i n omi i^mm :m: 31 it* -^o . 3 g c 2 . 

lmmo 1) *Jn*, 7 0*CT 1 BfM«# Ufc. £j£&7&> StMfcK&BSfi^ 
7l>£iJ0;L. W^^7KT?5fe^L/cm^ &*8S®^- h 'J^T^jgU:, SETT' 

Sfe^B B B ©i6D^0. 1 9g 01X^3 5%) £i#/c„ &> * 5 7 ~ 6 0 °C 

m&m 4 o 

3 - (4-?DD-3-t Ko4 1 ->7i/-2->f ;K >'/77>-7--f 
7U) - 1 -y*^U- 6 — h 'J 7^Dyf;l/[)7 >-7U 3 0 5) ©-£ 

its. 

3 - (4-7DD-2->f;l--3-c|-D'N>777>-7-'fil') -1- 
> f-jl,- 6 - H 'J 7)\<lru / 3-j\,<y 7 ->7U 2. 3g(5. 7 mm o 1 ) 
1. 6g(28mmoI) IZ&m 5 m U Wzm^* 7U 2 0 0 m 1 RZf7k 
10 0ml *fln;U Uai&i&MT21%f®mWLtCo RflKfcTSU 

1 3 4 ~ 1 3 6X 

3- (4-^DD-2-7;btD-6-t h'D*y7i-W -l-^^;U-6 
-h'J 7Woy ^7l/<> 5 >7K?)-g-fi)c 

3 - (4-70D-2 - 7 71/^- d - 6 - y h + v7i-W - 1 - / - 6 
- h 'J 7 /U* o y /!/ >y -5 •> ;l/ 5 . 7g (1 6mmo I) *y?DD^> 
lOOrall^iU 0 tT' = (3. 0My7Doy?>M) 

2 7ml (8 Ommo 1 ) *ITL/:. Ii&T3WMs &/£&£-7.k7.k{c£> 
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ft«5 5. 4g(J|X^9 8. 2 96) 4 3- 1 4 4^C 

##0J2 

3- (4 - ? d d - 2 - :7/U* o - 6 -7 a •> y x— /U) -1-/ 
6 - h >) yjU*n* ? Jl"5 5 ■> JV<D&j£ 
3 - ( 4 - ? o □ - 2 - 7;U^-d - 6 - t Ko 4- > 7 i — ;U) - l - > f-/U- 
6 - h l j7y^o>f;^ 7 >/l'5. 4g (1 6mmo I) & O'M® y A 
3. 3 g ( 2 4 mm o 1 ) £N, N- f;l/+wL-A7 $ K 5 0 m 1 Kjgl/gU 
MzST'^ft^D^/U^^. 7 g (2 2mmo 1 ) *iTU:. 6 0~7 0^CT 
5mrHUWlsti'&. &/£&£7.Kfi£>«;K S^x^;utJS£BL/c 0 WHJI£7R&o' 

2g(iR5g8 6. 7«) »,$.1 5 0-1 5 2t 

#%0>J3 

3 - (4-?DQ-2-tFa + '>7 x— AO - 1 - > 6 - h 'J 7;L/^"o 

/f->i>y 7 vA-o^-fifc 

3 - (4-^dd-2-> h*->7 710 - 1 - yf;l--6- h «; yjl^Tfa 
/ + 0 y •> 71/ 4 1 . Og (122. 5mmol)J&2>?noy*> 

1 0 0 0ml Kjgg?L. - 1 0 °C~- S'C-Z^.&it^im CI. 0M^?dd> 
^>M) 4 7 0ml (4 7 0. 8 mm o 1 ) -£t®T L/c» IfiT 3 B# MJX J* 

Sii>^^7j<7K<C*<7. V 'J C/»T-+fDL/^ 0 no ^ ? >T'fdl 

Sfci^L. 6fe^ B B s cognlJ^2 7. 6g (JK^7 0. 3%) £?#/c 0 1 9 8 ~ 

2 0 2t 



###J4 



WO 97/29105 PCT/JP97/00320 

70 

3 - (4-?DO-2 -yD/'^^t+y y jl—JIs) - 1 - J =f-)V- 6 - h ') 
y )\,* a ji =f- )l> 9 => •> ^l/CD-g-fiE 

3 - (4-;oD-2-h Fo*y 7 x— ;U- 1 - / f-ji,- 6 - h «j 7;l/^-o 
/ f;!/-)? ->yU22. 6g (70. 5 mmo 1 ) &tfptgf*7 U O A 1 4 . 5 g 
(105. lmmol) *N, N--^^f^*;^7; F15 0ral t-S©U. 
IfiT^D/Wll. 2g (9 4. lramoD^ilTl/:, 70tT 
2B^TO^L/cm. SfS&^Jcicfctf, BIKi^^TjSaiLfco W&Jf£7K&tf 

65«52 2. 5 g (IR?8 9. 0 %) *»fc. H.*l 4 7- 1 4 8t 

3 - (2. 4 - ^7Ma- 6 - t K0 + S/7 * — ilO -1 -^f ;l/-6 - h 'J 

3 - (2 , 4 - ^7Md - 6 - > h + ->7 x^^U) - l- ^f-^-6-h'J 
■7 71/ * o > f - /U <? -5 > 71' 1 3 . 6 g (40mmol) 
1 5 0 m 1 litem U> O^TH^-ft*-?^ (3. 0 M V 9 a a J ? >igi&) 
6 6. 7ml (2 0 Ommo 1 ) *«TLfc 0 iST3^j|^ KiEitt** 

b b b©B^9. 8g (IR$7 5. 4%) 4»fc.»* 1 9 5- 1 9 6lC 
#%ff]6 

3- (2, 4 - v^l^o- 6 -/D'^l/^;^+->7i-yl') -1-y-^/l/- 
6 - h 'J 7^^-D^^-7l'75'>/UCD^fi£ 

3 - (2, 4-y7/l/tD-6-t Kd + ->7i-;1/) 
«J y f ;l/-7 7 x;U4. 8g ( 1 5 mm o 1 ) TkXfvi&i] y 9 A 3. 2g 

(23mmo 1) £N, N - f ;l/t«;l/A7 ; K50ml IzMM U M&T^ 



WO 97/29105 PCT/JP97/00320 

71 

iff 2. 5g (2 1mmol)iiTU: 0 6 0 ~ 7 0 a CT 5 BfTiltiL 

5 . 0 g (JR^ 9 2. 6 3 96) *»fc 0 it * 1 5 9— 1 6 2°C 
##^J 7 

3- [4-?oo-2- (1 - yf;i/-2-7 p nt°-;Ut*-» 7x-/U] -1 
- / 6 — h 'J 7Wd^ t^/I"? v ->;u©#^ 

3- (4-7DD-2-tFD + v7x-Jl') - h'J7;l/t 

□ >f^97->;H. 7g(5. 3 m m o 1 ) > 1 - 7'?- > - 3 - - ;U 0 . 

6 3 g (9. Ommo 1) 5^ h 'J 7x-;l/t-X7 ^> 1 . 57g (6. 
Ommo 1 ) h7t Fd77>1 00ml ir^j|?U, 7^77 '/ v>?7 ;Utf > 

K-^i^/n. o g (6. ommo i) *«Tit, m-c i mnm&'&. mm 

£J£ B B B © i tt^ 1 . 8 6 g (1RI£ 9 3. 9 %) 3-?#/c„ K.& 9 6 ~ 9 9 °C 
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#^ 


iH-NMR <5/fi(ppni) CDCI3 


10 


3. 61(3H.bs) 6.42 0H.S) 7.26(lH.d) 


20 


2. ll(3H.s) 3.59(3H.s) 3.73(2H.s) 6.40(lH.s) 6.70(lH.s) 7. 19(lH.d) 


29 


1.20(3H.m) 2.91(2H.q) 3.56(3H.s) 6. 38(1H. s) 7. 28(lH.d) 7.58(lH.s) 


30 


1.0K3H. t) 1.78(2H.m) 2.87(2H. t) 3.59(3H.s) 6.41(lH.s) 7.36(lH.d) 
7. 57(lH.s) 


35 


3.60(3H.s) 4.02(3H.s) 6.420H. s) 7.07(lH.s) 7.24(lH.d) 8. 00(lH.s) 


45 


1.37(6H. d) 3.57(3H.s) 5.26(lH.m) 6.39(lH.s) 7.29(lH.d) 7.55(lH.s) 


79 


2.29(lH.bs) 2.40(3H.s) 3.57(3H.s) 4.78(lH.s) 6.38 0H,s) 7. 17(IH.d) 


80 


2.05(3H.s) 2.43(3H. s) 3.57(3H.s) 5.27(2H.s) 6.35 0H.S) 7. 15(lH.d) 


86 
89 


2.69(3H.s) 3.60(3H.s) 6.43(lH.s) 7.29(lH.d) 8.00(lH.bs) 

1. 38(6H.d) 2.58(3H. s) 3.55C3H. s) 5.26(lH,m) 6. 35 (1H. s) 7. 20(lH.d) 


111 


1.54(lH.s) 2.2K3H.S) 2.35(3H.s) 3.59(3H.s) 3.91(3H.s) 6.41(lH,s) 
7. 16(lH.d) 


119 


2.73(3H. s) 3. 57 (3H. s) 6.37(lH.s) 7.32(lH.d) 


141 


1.30(3H. s) 3. 16(2H.q) 3. 6K3H. s) 6.420H. s) 7.31(lH.d) 10. 73(1H. s) 


207 


1.60(3H.d) 2.59(lH,nO 3.57(3H,s) 4.97(lH.m) 6. 40(lH,s) 6.78(1H. s) 
7.09(lH.d) 7.32(lH,d) 
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231 2.90(3H.s) 3.52(3H.s) 6. 18(lH.bs) 6.40(lH.s) 6.85(lH,s) 7. 05(lH.d) 
7. 25(lH.s) 7. 29(lH.d) 

247 3. 17(6H.dd) 3.57(3H.s) 6.39(lH.s) 7.25(lH.d) 7.39(lH.d) 

270 2.33(3H.s) 3.60(3H.bs) 6. 40(lH.s) 7. 0-7. 5 (7H. ra) 

334 1.23(6H.d) 3.43(lH.m) 3.57(3H.s) 6.37(lH.s) 7. 18(lH.d) 

376 2.67(3H.s) 3.60(3H.s) 6.36(lH,s) 7.21(lH.d) 7.38(lH.d) 

401 0.97(3H.m) 1.92(2H.m) 2.34(lH,m) 3.57(3H.s) 4.66(lH.m) 6.37(lH.s) 
6.72(lH.s) 7. 19(lH.d) 

446 0. 99 (3H. t) 1 . 20 (3H. d) 1 . 68 (2H. m) 2. 67 (2H. t) 3. 3 1 (1H. m) 3. 60 (3H. s) 
6.4K1H.S) 7.22(lH.d) 

460 1. 16(3H. t) 1.30C3H. t) 2.89(2H.q) 3.29(2H.q) 3. 61 (3H. s) 6.42(lH.s) 
7. 24 (1H. d) 

463 0. 88 (3H. m) 1. 24 (3H. t) 1. 93 (2H. m) 2. 57. 2. 73 (1H. d) 2. 81 (2H. m) 
3. 52. 3. 55 (3H, s) 4. 67 (1H. m) 6. 30. 6. 36 (1H. s) 7. 15 (1H. d) 

464 0. 94 (3H. t) 1. 27 (3H. t) 1. 0-2. 0(4H. ra) 2. 17(lH.ra) 2.86(2H.m) 
3.54.3.57(3H.s) 4.79 0H.m) 6. 35. 6. 38(1 H. s) 7. 15(lH.d) 

471 1.33(3H. t) 1.74-1. 78(3H.m) 2. 48-2. 74 (2H. ra) 3.60(3H.s) 
3.99-4. 13 (lH.ra) 6.40(lH.d) 6.82(lH.s) 7.24(lH.dd) 

472 1.30(3H. t) 1.80(3H.d) 3.0(2H.m) 3.55(3H.s) 4.40(lH.q) 6.45(lH.d) 
7.00(lH.s) 7. 24(lH.d) 
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!H-NMR <5{fi(ppm) mm CDCI3 


475 


1.03OH. t) 1.86(5H.m) 2. 87(2H.m) 3.60(3H.m) 4.36(lH.q) 6. 39(lH.d) 
7.00OH.S) 7.27(lH.d) 


483 


1.10(3H.t) 2.20(lH.m) 2. 50(1H. m) 2. 80(3H. s) 3.60(3H,s) 4.20(lH.m) 
6.45(lH.d) 7.05QH.S) 7.20(lH.d) 


484 


1. 10(3H, t) 2.20(lH,m) 2.50(lH.m) 2.70(3H,s) 3.60(3H.s) 4. lO(lH.m) 
6. 20(lH.d) 7.0QH.S) 7.20(lH.d) 


485 


1.09(3H.m) 1.19(3H.t) 1.96(2H.m) 2.45(2H.m) 3.58(3H.s) 3.82(lH.t) 
6.40(lH.d) 6.68(lH.d) 7. 17(lH.d) 


486 


1.05(3H. t) 1.30(3H. t) 2.56(4H.m) 3. 59(3H.s) 3. 81 (1H. m) 6. 46(lH.d) 
6.82(lH.d) 7. 22 OH. d) 


505 


1. 15(6H.ra) 1.28(3H.m) 2.81(3H.ni) 3.59(3H.s) 4.16(lH.m) 6.40(lH.d) 
7.09(lH.d) 7.26(lH.d) 


510 


0.86C3H, t) 1.71(3H.s) 2. 10(lH.m) 2. 35 OH. m) 2. 66(3H.d) 3. 51(3H.s) 
6.3K1H.S) 6.92(lH.s) 7. 18(lH,d) 


511 


0.97C3H, t) 1. 17(lH.m) 1.43(lH.m) l.80(3H. s) 2.09(lH.m) 2.32(lH.m) 
2.73(3H.d) 3.59(3H.s) 6.39(lH,d) 6. 97(lH.s) 7.24(lH.d) 


515 


1.80(3H.d) 3.60(3H. s) 4. 60(lH.ro) 6.40OH. s) 6. 80C1H. s) 7. 20(lH.d) 


549 


1.59(6H,s) 2.91(lH.bs) 3.55(3H.s) 6.33(lH.s) 6.65(lH.s) 7. 17(lH.d) 


551 


1.42(3H.d) 3.58(3H.s) 5. 35(lH.m) 6. 39. 6. 43(1H. s) 6.75(lH.s) 
6. 80(lH.bs) 7. 25(lH.d) 
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-tit c^. 


l H-NMR 6 fil (ppm) mm. CDCI3 


571 


1. 45(3H.d) 2.40(3H.s) 3. 10(lH.s) 3.60(3H.s) 3.90(lH.q) 6.40(lH.s) 
0. (UUn, Sj 1. loUH. d; 


577 


1. 93(3H.d) 3.59(3H.s) 4.56(lH.q) 6.40(lH.d) 6.87(lH.s) 7.25(1H. s) 


585 


0. 90 (3H. t) 1.54(3H.d) 3.45(2H.m) 3.58(3H.s) 4.52(lH.m) 6. 38 OH. d) 
6. 730H. s) 7. 20 (1H. d) 


586 


0.88(3H. t) 1.5-1. 6 (6H.m) 3.38(2H.m) 3.56(3H.s) 4.55(lH,m) 

£ on /1 11 j\ 0 "yii/tii _\ «? in/in j\ 

6. 39(1H. d) 6. 73C1H, s) 7. 18 (1H. d) 


623 


2. 44 (3H. s) 3. 58 (3H, s) 3. 80 (3H. s) 4. 64 (2H. s) 6. 40 (1H, s) 7. 15 (1H. d) 


624 


1.62(3H.d) 2.4K3H, s) 3.59(3H.s) 3.75(3H.s) 4.73(lH.q) 6.40QH. s) 
7. 15(lH.d) 


635 


2.44(3H,s) 3.54(3H.s) 5. 32~5. 50 (2H. dd) 6.36(lH.s) 
7. 00-7. 15C2H. ra) 


646 


0.96(6H.d) 2. 14(lH.m) 3.03(2H.m) 3.59(3H.s) 6.41(lH.s) 7. 31 (1H. d) 
10. 7(1H. s) 


647 


0.94(6H.d) 2. 07 (1H. m) 2.84(2H.d) 3.59(3H.s) 3.93(3H.s) 6.40(lH.s) 
7. 25 (1H. d) 


649 


0.91(3H.m) 1.33-1. 38 (4H.m) 1. 66-1. 73 (2H. m) 3. 12(2H.n) 3.60(lH.s) 
6.4K1H.S) 7.30(lH.d) 


655 


3.59(3H. s) 3.92(3H, s) 6.40(lH.s) 7.31(lH.d) 8.20UH, s) 


656 


2.56(3H.s) 3.56(3H.s) 4.03(3H.s) 6. 41 OH. s) 7. 32(lH.d) 
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iH-NMR <5{fi(ppm) ®tg; CDC1 3 


657 


1.56(3H.d) 3.57(4H.m) 3.96(3H.s) 5. 18(lH.m) 6.37(lH.d) 7.28(lH.d) 


661 


1.44C3H. t) 2.96(3H.s) 3. 58(3H,s) 4.46(2H,q) 4.73(2H. s) 6.39(lH.s) 
7. 34(lH.d) 


664 


1.37C3H. t) 1.43(3H. t) 3.08(2H.q) 3.58(3H.s) 4.45(2H,q) 4. 71 (2H. s) 
6.39UH.S) 7.34(lH.d) 


666 


1. 46 (3H. t) 3.58(3H.s) 4. 53(2H.q) 6.40(lH.s) 7.39(lH.d) 10.04(1H. s) 


670 


1.43C3H. t) 1.88(3H.d) 3.60(3H.s) 4.45(2H.q) 5.62(lH.q) 6.41(lH.s) 
7. 29(lH.d) 


678 


1.50(3H.d) 3. 30(3H.d) 3. 60(3H.s) 4.40(lH.ni) 6.40(lH.d) 6. 80(lH.s) 
6.90(lH.dd) 


684 


1.8(3H.dd) 2. 75(3H.s) 3.80(3H.s) 4.20(lH.q) 6.20(lH.d) 7. 00(2H.m) 


688 


1.38(3H, t) 1.80(3H.dd) 2. 90C2H. m) 3.60(3H.d) 4.40(lH.q) 6.40QH.d) 
7.00(2H.m) 7. 20OH.S) 


691 


0.89(3H.m) 1.84(2H.m) 3.27(3H.s) 3.53(3H, s) 4. 13(lH.q) 6.35(lH.d) 
6.72(lH.d) 6.87(lH.dd) 


694 


1. 04 (3H. t) 1. 3K3H. t) 2. 17(1H. ra) 2.45(lH.m) 2.87(2H.ra) 3. 58 (3H. s) 
4. 19(lH.m) 6.39(lH.d) 6.96(lH.dd) 7.03(lH.d) 


712 


1.00(2H. t) 1.90(2H.m) 2.60(lH.bs) 3. 50(3H. s) 3.60(lH.q) 6.30(lH.s) 
6.60(lH.s) 7.40(lH.d) 
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^H-NMR <5fit(ppm) mm CDC1 3 


713 


1. 53(3H.d) 3.31(3H.d) 3. 58(3H.s) 4.450H.m) 6.39(lH,d) 6.70(lH.s) 
7. 35(lH.d) 


717 


1.82(3H.dd) 2.82(3H.s) 3.57(3H.s) 4.37(lH.q) 6.39(lH.d) 6.96(lH.s) 

7 /(I Mil *4\ 

7. 41 Un. d; 


720 


L35(3H.m) 1.83(3H,dd) 2.92(2H,m) 3.59(3H, s) 4. 39(lH.q) 6. 39(lH.d) 
6. 95(1H. s) 7. 40OH, d) 


750 . 


1. 33(3H. t) 2.80(2H.q) 3.70(3H.s) 6.35(lH.s) 6.47(1H, s) 7.23(lH.d) 


752 


1. 63(3H.d) 3.07(2H.m) 3.56(3H.d) 4.27 0H, q) 6.37(lH.d) 6.71 ClH. d) 
7. 19 (1H. d) 


757 
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